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Low temperature high magnetic field 57Fe Mo¨ssbauer measurements were carried out on inter-
metallic Hf0.77Ta0.23Fe2 compound by following novel paths in H-T space. The ferromagnetic
(FM) fraction at 5K and zero magnetic field is shown to depend on cooling field i.e., higher the field
higher is the FM fraction. Mo¨ssbauer spectra collected in the presence of 4 Tesla magnetic field
shows that the antiferromagnetic (AFM) spins cant with respect to the applied magnetic field and
hence, contribute to the total bulk magnetization in this compound. The data also show induced
magnetic moment even at the 2a site of AFM phase. Mo¨ssbauer spectra collected using CHUF
(cooling and heating in un-equal magnetic fields) protocol shows re-entrant transition when sample
is cooled in zero field and measured during warming in 4 Tesla showing FM state as the equilibrium
state. The present work is the first microscopic experimental evidence for the de-vitrification of
kinetically arrested magnetic state.
PACS numbers: 76.80.+y, 75.50.Bb, 75.30.Kz, 72.60.Nt
INTRODUCTION
The compound HfFe2, which belongs to the Laves
phase compounds of RFe2-type where R is transition
metal (A=Sc, Ti, Nb, Hf and Ta), has been reported
to show polymorphism with one of the phases crystal-
lizing in MgZn2 type hexagonal structure (space group
P63/mmc) and the second one in cubic structure of
MgCu2 type [1, 2]. The MgZn2 type hexagonal struc-
ture, also known as C14 structure in literature contains
two crystallographically inequivalent Fe sites. The struc-
ture consists of atomic layers alternating along hexagonal
c-axis in the sequence Fe(6h)-R-Fe(2a)-R-Fe(6h) and so
on. While the exchange interaction between the Fe(6h)
atoms is always ferromagnetic within the same layer,
the interaction between the neighboring Fe(6h) layers
depends on the type of R atom, and Fe atoms at 2a
site. Therefore, depending on the type of R atoms,
these compounds exhibit large changes in the magnetic
properties with composition / temperature without any
change in the crystal structure and hence, have been
extensively explored [1–4]. For example, the magnetic
ground state is reported to change from ferromagnetism
(FM) to anti-ferromagnetism (AFM) at a Ta concen-
tration between x=0.2 to 0.3 in Hf1−xTaxFe2 [2, 5],
whereas in Hf1−xT ixFe2, this transition is reported to
take place in the vicinity of x=0.6 [3]. Irrespective of
magnetic ordering, the fraction of Fe occupying 6h and
2a sites is reported to be in the ratio of 3:1 from structural
and Mo¨ssbauer data as well [1–4]. Apart from the bulk
magnetization measurements, these compounds were also
studied by Mo¨ssbauer and perturbed angular correla-
tion techniques to measure the hyperfine interactions in
these compounds. The Mossbauer studies of Nishihara
et al. [2], on Hf1−xTaxFe2 (x=0-0.7) showed discon-
tinuous change in internal hyperfine fields (BINT ) of Fe
across first order AFM-FM transition. Such discontinu-
ous change in BINT values through the FM to AFM tran-
sition is also observed in FeRh system and is explained
in terms of difference of the polarization of conduction
electrons to BINT in the two states [6]. The BINT on
6h and 2a sites of Fe in Hf1−xTaxFe2 compounds is of
comparable value (≈17 Tesla) in FM state and it reduces
drastically in AFM state (≈ 10 Tesla for 6h site and zero
for 2a site of AFM phase) [1–4]. In FM HfFe2, various
contributions to the BINT at both Hf and Fe sites are
calculated theoretically, which are found to match excel-
lently with the measured values and it is reported that
the magnetism in HfFe2 originates mainly from the Fe
atomic magnetism [4]. However, only few reports are
seen in literature dealing with the mechanism of mag-
netic transition in these compounds and the studies on
this aspect are far from complete. For example, Nishi-
hara et al. [2], explained their results with the model of
itinerant electron magnetism and Delyagin et al. [3], in-
voked the concept of magnetic frustration of Fe(2a) sites
which is caused by a non-collinearity of the magnetic mo-
ment of Fe(6h) sublattice.
Recently Rawat et al.[5], have reported bulk magne-
tization measurements on Hf1−xTaxFe2 (x=0.225,0.230
and 0.235) compounds and observed anomalous thermo-
magnetic irreversibility at low temperatures due to ki-
netic arrest of the first order AFM-FM transition. They
observed that the region of co-existing AFM and FM
phases increases in H-T space with Ta concentration and
concluded that due to the interplay of kinetic arrest and
supercooling one can have tunable fractions of AFM and
FM phases for the same temperature and magnetic field
values. It is to be noted that the phenomena of phase
coexistence and kinetic arrest are reported in many com-
pounds such as manganites, shape memory alloys, mul-
tiferroics, magnetocaloric materials, other intermetalics
2and oxides [7–27]. In compounds such as manganites
there is a huge difference between the resistivity of AFM
and FM states and therefore, the resistivity measure-
ments in conjunction with bulk magnetization measure-
ments are employed to study such phenomena. However,
from such magnetic and transport data, it is difficult to
obtain the accurate quantitative information about the
fraction of FM and AFM phases and their individual re-
sponse to the applied magnetic field.
In the present work we have carried out 57Fe
Mo¨ssbauer measurements under the application of ex-
ternal magnetic fields to study the phenomena of phase
coexistence and kinetic arrest in Hf0.77Ta0.23Fe2 com-
pound. It is to be noted that, because of significant dif-
ference in the internal hyperfine field (BINT ) values at
Fe sites corresponding to FM and AFM phase of this
compound, one can unambiguously estimate these frac-
tions to support the concept of kinetic arrest. The results
presented here clearly demonstrate the phenomena of ki-
netic arrest in this compound. Also, in contrast to bulk
magnetic measurements, which essentially measure the
response of the sample as a whole to the applied mag-
netic field, one can estimate the individual response of
FM and AFM fractions to the applied magnetic field from
the Mo¨ssbauer measurements as discussed below. And fi-
nally, because of polarization selection rules with the ap-
plication of external magnetic fields, the Mo¨ssbauer data
gives unambiguous information regarding the linearity of
the magnetic structure, which is expected to give inputs
to explain the magnetic phase transition as proposed by
Delyagin et al [3].
EXPERIMENTAL DETAILS
The studied polycrystalline sample ofHf0.77Ta0.23Fe2
was prepared by arc melting the constituent elements un-
der inert argon gas atmosphere and the details of prepa-
ration are reported elsewhere [5]. The prepared sample
is found to be single phase from powder x-ray diffrac-
tion measurements and the refinement of the diffraction
pattern shows that the alloy crystallizes in P63/mmc
hexagonal structure. The ingots were crushed to pow-
der and mixed with silicone grease for 57Fe Mo¨ssbauer
measurements, which were carried out in transmission
mode with 57Co(Rh) radioactive source in constant accel-
eration mode using standard PC-based Mo¨ssbauer spec-
trometer equipped with WissEl velocity drive. Veloc-
ity calibration of the spectrometer is done with natural
iron absorber at room temperature. For low tempera-
ture high magnetic field measurements, the sample was
placed inside a Janis make superconducting magnet and
the external magnetic field was applied parallel to the
γ-ray (i.e., longitudinal geometry). The Mo¨ssbauer data
was analyzed using NORMOS SITE [28] program for the
extraction of hyperfine parameters. Magnetization mea-
surements were performed using a 7 Tesla SQUID-VSM
of Quantum Design, USA on the same sample (along-
with silicon grease) which is used for Mo¨ssbauer mea-
surements.
RESULTS AND DISCUSSIONS
Figure 1 shows the temperature dependent 57Fe
Mo¨ssbauer data at the indicated temperatures. Spec-
tra recorded at 300K and down to 65K were fitted by
considering two Fe sites corresponding to Fe at 6h and
2a sites of AFM phase. The observed isomer shift val-
ues are −0.11±0.01 and −0.07±0.01 mm/s; quadrupole
splitting values are 0.11± 0.01 and 0.32± 0.02 mm/s for
the 6h and 2a sites, respectively. These values match
very well with the literature values. Also, as reported
in literature, we have not observed any significant varia-
tion of these parameters across the FM-AFM transition
[1, 2]. It is the BINT , which changes drastically across
the FM-AFM transition and hence only this parameter
including the linewidth (FWHM), area fraction of differ-
ent magnetic phases, and area ratio of second and third
line intensity (A23) are shown in the obtained hyperfine
parameters as shown in table-1. It is to be noted that the
estimated area fraction of Fe in 6h and 2a sites is always
in the ratio of 3:1, which is consistent with the crystallo-
graphic data on these compounds [1–4]. The A23 param-
eter of the sextet was observed to be close to two which
is expected. Since the measurements are carried out on
powder samples and in zero external magnetic fields, one
would expect an isotropic distribution of angles between
the incident γ-ray and the internal hyperfine field cor-
responding to the random distribution of Fe spins. The
variation of BINT corresponding to AFM 6h site as a
function of temperature is observed to be similar to that
of Nishihara et al [2]. At 5K, the data is fitted with
an overlap of two sextets and a doublet, out of which
one magnetic sextet and a central doublet correspond
to 6h and 2a sites of an AFM phase, respectively, and
the outer sextet with a hyperfine field of about 17 Tesla
with 7.5% area fraction corresponds to the ferromagnetic
(FM) phase.
Figure 2 shows the 57Fe Mo¨ssbauer spectra measured
in zero applied external magnetic fields (BEXT ) at 5K
after cooling in different magnetic fields to study the his-
tory dependence of the magnetic states. The sample was
cooled from 150K to 5K in different magnetic fields and
after reaching 5K, the BEXT is reduced to zero i.e., the
measurements are carried out with the sample at 5K in
remanent magnetic state, but with different history of
field cooling. The spectra are fitted with two sextets and
one doublet by keeping all the parameters as free (except
in 5 Tesla remanent data, where the area ratio of AFM
6h and 2a sites is constrained to be equal to 3:1 due to
relatively poor statistics). The estimated hyperfine pa-
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FIG. 1: (color online) Zero field 57Fe Mo¨ssbauer spectra of
Hf0.77Ta0.23Fe2 at the indicated temperatures. Inset shows
the variation of internal hyperfine field (BINT ) corresponding
to the antiferromagnetic Fe(6h) site as a function of tempera-
ture. The dots are the experimental points and the solid lines
are the best fits to the data. Obtained hyperfine parameters
are shown in Table-I.
rameters are shown in Table-II. One can clearly see from
the data that, as the strength of cooling magnetic field is
increased, the FM fraction with BINT of about 17 Tesla
increases in intensity. The FM fraction obtained from
these measurements as a function of cooling field at 5K
and zero Tesla is shown in figure 3.
Using CHUF (cooling and heating in un-equal fields)
protocol [29] it has been shown that FM state is the
ground state in this compound [5]. The M-T data of
Rawat et al. [5] suggest that cooling in magnetic field
higher than 3 Tesla results in close to 100% FM phase
fraction. Whereas, the FM fraction from the present
study is found to be only about 39% for cooling in 5
Tesla, which is significantly lower. The powder sample
used in the present study was taken from the same ingot
which was used in the earlier studies as reported in ref
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FIG. 2: (color online) Zero field 57Fe Mo¨ssbauer spectra of
Hf0.77Ta0.23Fe2 measured at 5K. Sample was cooled from
150 K in the presence of applied magnetic fields (BEXT ) as
indicated in the figure. The BEXT is reduced to zero isother-
mally at 5 K and the spectra are collected in remanent state.
The dots are the experimental points and the solid lines are
the best fits to the data. Obtained hyperfine parameters are
shown in Table-II.
[5]. The difference between these two studies could be
due to sample mounting conditions for these two mea-
surements. For Mossbauer study, powder sample with
silicon grease was used, whereas the earlier magnetiza-
tion studies were performed on a piece of ingot. To find
out the origin of the difference between these two mea-
surements, we performed magnetization measurement on
same powder sample (along with grease) which was used
for Mossbauer measurements. The magnetization mea-
surement for this sample is shown in figure 4. Main panel
of this figure shows M-H curve measured after zero field
cooling and magnetic field is varied from 0 to 7 to 0 to 7
Tesla isothermally at 5 K. As can be seen from this figure
the magnetic field required for AFM to FM transition is
distinctly higher than that observed in previous work for
same but bulk ingot sample. The second field increas-
ing cycle shows that roughly 50% of the transformed FM
4TABLE I: Obtained hyperfine parameters from the fitting of
57Fe Mo¨ssbauer spectra measured at zero field (shown in fig-
ure 1) at the indicated temperatures approached by zero field
cooling.
Temp FWHM BINT A23 Area Phase
(K) (mm/s) (Tesla) %
300 K 0.451±0.024 6.49±0.06 2.00 75.2 AFM(6h)
0.364±0.032 - - 24.8 AFM(2a)
150 K 0.426±0.021 10.04±0.06 2.00 74.3 AFM(6h)
0.326±0.035 - - 25.7 AFM(2a)
65 K 0.451±0.026 10.73±0.07 2.00 77.1 AFM(6h)
0.335±0.048 - - 22.9 AFM(2a)
5 K 0.460 17.04±0.33 2.00 7.5 FM
0.426±0.014 11.12±0.03 2.00 68.2 AFM(6h)
0.455±0.035 - - 24.3 AFM(2a)
TABLE II: Obtained hyperfine parameters from the fitting
of 57Fe Mo¨ssbauer spectra measured at zero field at 5 K ap-
proached by cooling from 150 K ((shown in figure 2)) under
indicated field values.
Cooling FWHM BEFF A23 Area Phase
field (mm/s) (Tesla) %
3 Tesla 0.533±0.11 16.74±0.24 2.00 12.8 FM
0.463±0.017 10.98±0.04 2.00 64.4 AFM(6h)
0.447±0.036 - - 22.8 AFM(2a)
3.5 Tesla 0.563±0.078 16.84±0.17 2.00 20.3 FM
0.483±0.021 11.05±0.05 2.00 60.7 AFM(6h)
0.409±0.038 - - 19.0 AFM(2a)
4 Tesla 0.460±0.056 16.54±0.13 2.00 26.3 FM
0.479±0.027 11.21±0.07 2.00 56.2 AFM(6h)
0.364±0.040 - - 17.5 AFM(2a)
5 Tesla 0.577±0.076 17.04±0.17 2.00 39.2 FM
0.399±0.028 11.43±0.09 2.00 45.7 AFM(6h)
0.466±0.076 - - 15.1 AFM(2a)
phase is retained down to 0 Tesla. A comparison with
saturation magnetization suggests about 8% FM phase
for zero field condition. To compare the remanant state
after field cooling in 4 Tesla M-H curve is measured after
field cooling in 4 Tesla from 150 K to 5 K and then M
is measured with reducing magnetic field from 4 Tesla to
zero and again back to 4 Tesla. It shows that about 50%
FM fraction is obtained in 4 Tesla cooling and the sec-
ond field increasing cycle shows that most of this phase is
retained when magnetic field is reduced to zero. This is
consistent with above analysis of Mossbauer data. Since
these measurements were performed with a powder sam-
ple mixed with silicon grease, the absolute determination
of magnetization is not possible. We have found that the
change in upper critical field (magnetic field required for
AFM to FM transition) depends sensitively on the grease.
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FIG. 3: (color online) Variation of ferromagnetic (FM) frac-
tion in remanant state at 5 K as a function of cooling magnetic
field obtained from the analysis of 57Fe Mo¨ssbauer spectra
shown in figure 2. The solid line is a guide to eye.
Since critical field is higher for sample mixed with silicon
grease, the effect of grease appears to be equivalent to
pressure.
It is to be noted that when the external magnetic field
is applied at 5K (i.e., when the sample is cooled to 5K in
ZFC and the external magnetic field is applied), no en-
hancement of FM fraction is observed (figure 6(a)) from
Mo¨ssbauer measurements. It shows that the fraction of
FM and AFM states at 5K depends on the path followed
in H-T space to reach the measurement temperature.
Figure-5(a) shows the Mo¨ssbauer spectrum measured
at 150K with external magnetic field (4 Tesla). At
150K, the sample is in complete AFM state. The in-
field Mo¨ssbauer data at 150K is fitted with two sites
corresponding to AFM(6h) and AFM(2a). The evolu-
tion of Mo¨ssbauer spectrum with the application of mag-
netic field depends on the nature of magnetic ordering
present in the samples [30]. The width of the lines,
separation of outer lines and the A23 give unambigu-
ous information about the magnetic texture present in
the compound. When the Mo¨ssbauer spectrum of AFM
sample is measured under the application of high mag-
netic fields, various phenomena, namely, spin-flop, spin-
canting and parallel spin alignment can happen [30], de-
pending on the interplay between the BINT , anisotropy
field (BA) and BEXT . All these transitions can be clearly
observed in single crystal AFM samples and often the
observed lines are sharp. However, in polycrystalline
AFM samples because the angle between the BEXT and
the easy axis is evenly distributed between 0 and π,
the experimental signal is then a superposition of all
the constituent crystallite signals, and therefore one ob-
5serves a broadened line with an effective hyperfine field
BEFF = (B
2
INT + B
2
EXT )
1/2. And the intensity of the
lines corresponding to the ∆m = 0 transition gives the
information about the spin configuration, which is usu-
ally estimated by measuring A23 parameter. Whereas,
for a non-magnetic sample one would observe a hyper-
fine splitting equal to that of BEXT . However, if any
moment is induced with the application of magnetic field
then the observed BEFF would not be exactly equal to
BEXT . Since the strength of the hyperfine field and the
quadrupole splitting values corresponding to AFM(2a)
site are comparable, the data is fitted with the following
Hamiltonian [31] corresponding to this site
H = −gµN IˆzH +
e2qQ
4I(2I−1 [3I
2
z − I(I + 1)]
where, the first part is the magnetic interaction and
the second part is the quadrupole interaction.
The area ratio of these two sites i.e., AFM(6h) and
AFM(2a) is constrained to be in the ratio of 3:1 respec-
tively (this is adopted for all the high field data in the
present work) and all other parameters were kept free.
The obtained hyperfine parameters are shown in Table-
III. The spectrum corresponding to the AFM(6h) site ex-
hibits a broadened sextet with an BEFF of about 10.84
Tesla. Whereas, for the AFM(2a) site, one would expect
a BEFF equal to the BEXT , but the observed BEFF is
less than BEXT indicating that there is a finite moment
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FIG. 4: (color online) [a] Magnetization (M-H) of
Hf0.77Ta0.23Fe2 powder mixed with silicone grease (as used
in Mo¨ssbauer experiemnts). Curve represented by open circle
(blue) measured after cooling in zero field and magnetic field
is varied fro 0 to 7 to 0 to 7 Tesla. Curve represented by
red triange measured after cooling in 4 Tesla from 150 K and
magnetic field is varied from 4 to 0 to 4 Tesla. [b] Temper-
ature dependence of magnetization measured in the presence
of 4 Tesla during warming after zero field cooling (ZFCW)
and subsequent cooling (FCC). Arrows indicate temperature
and magnetic field sweep directions.
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FIG. 5: (color online) High field (4 Tesla) 57Fe Mo¨ssbauer
spectra of Hf0.77Ta0.23Fe2 measured at (a) 150K and (b)
5K. The dots are the experimental points and the solid lines
are the best fits to the data. Obtained hyperfine parameters
are shown in Table-III.
generated on this site, which is parallel to the BEXT . The
important point to be noted here is the value of A23 i.e.,
the area ratio of the second and third line intensities cor-
responding to the AFM(6h) site. This parameter gives
information about the angle (θ) between the γ-rays (par-
allel to BEXT in the present case) and the BEFF and is
estimated using the equation cos2θ = (4−A23)/(4+A23)
[30]. The angle comes out to be about 820 (at 150K and
4 Tesla) which indicates spin-flop transition, in which the
moments are aligned nearly perpendicular to the BEXT .
TABLE III: Obtained hyperfine parameters from the fitting of
57Fe Mo¨ssbauer spectra measured in the presence of 4 Tesla
external magnetic field at the indicated temperatures (shown
in figure 5). FCC indicates that measurement temperature is
reached by cooling in the presence of 4 Tesla magnetic field.
Temp FWHM BEFF A23 Area Phase
(mm/s) (Tesla) %
150 K 0.741±0.034 10.84±0.11 3.84±.27 75.2 AFM(6h)
0.352±0.032 3.53±0.08 - 24.8 AFM(2a)
5 K 0.459±0.063 13.81±0.14 0.00 24.2 FM
(FCC) 0.791±0.070 12.12±0.36 2.67±0.60 57.0 AFM(6h)
0.589±0.093 3.17±0.22 - 18.8 AFM(2a)
6Figure-5(b) shows the Mo¨ssbauer spectrum measured
at 5K with external magnetic field (4 Tesla). The temper-
ature 5K was approached in field cooled cooling (FCC)
condition from 150K. The high field data of 5K is fit-
ted with a convolution of three sub-spectra correspond-
ing to the FM and AFM (6h and 2a sites). For a
FM sample, what is observed with the application of
BEXT is the effective hyperfine field (BEFF ) defined as
~BEFF = ~BINT + ~BEXT (neglecting the demagnetizing
fields) would either decrease or increase depending on
whether the magnetic moment is anti-parallel/parallel to
the BINT . Since the FM component is expected to be
magnetically soft and aligns with the BEXT , the A23 pa-
rameter of this sextet is fixed as zero. The obtained hy-
perfine parameters are shown in Table-III. As one can
see, the hyperfine field of FM component is reduced with
the application of external field indicating that the mo-
ment is anti-parallel to the BINT , similar to most of the
compounds [30]. A magnetic moment (µFM ) of about
0.35 µB is calculated due to FM component from the ob-
served BEFF using the equation BEFF = AµB, where
A is the constant, whose value is taken as 9.5 Tesla/µB
from the study of Beloscvic et al. [4], on this compound.
The spectrum corresponding to AFM phase is similar to
that of 150K (figure 5(a)) data as discussed above. But
the observed value of A23 parameter corresponding to
AFM(6h) site is drastically different from the 150K data
and the angle (θ) between the external magnetic field (γ-
ray) and the Fe magnetic moment comes out to be about
640, which indicates that the AFM(6h) site moments are
canted with respect to the applied magnetic field. As a
result of spin-canting one observes a larger magnetization
arising due to the AFM phase (µAFM ), which is calcu-
lated as the cosine component in the direction of BEXT
and has a value of about 0.32 µB. Therefore, from the
present high field Mo¨ssbauer data, we conclude that the
contribution of AFM component at 4 Tesla and 5K to
the total magnetization is almost comparable to that of
FM component contribution. The observed increase in
the canting of AFM spins at 5K as compared to 150K
indicates that there is some sort of magnetic interaction
between the FM and AFM components.
To determine the equilibrium state of the system we
carried out the Mo¨ssbauer measurement under CHUF
protocol. The high field (with an application of 4 Tesla
field parallel to the gamma rays) Mo¨ssbauer measure-
ments are carried out at different temperatures under
two protocols, namely, field-cooled cooling (FCC) and
zero-field cooled warming (ZFCW). For FCC measure-
ments, the BEXT is applied and the sample is cooled
from 150 K to the temperature of interest in the pres-
ence of magnetic field. Whereas in ZFCW protocol, the
sample was cooled from 150K to 5K in zero field and
4 Tesla magnetic field is applied at 5K and the sample
is heated to temperature of interest in the presence of
magnetic field. In both FCC and ZFCW protocols, the
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FIG. 6: (color online) High field (4 Tesla) 57Fe Mo¨ssbauer
spectra of Hf0.77Ta0.23Fe2 measured at temperatures ap-
proached in field cooling (FCC) and zero-field cooled warming
(ZFCW) 150K and 5K. The dots are the experimental points
and the solid lines are the best fits to the data.
Mo¨ssbauer data is recorded in the presence of applied
magnetic field. Figure 6 shows the representative high
field Mo¨ssbauer data measured at 4 Tesla and different
temperatures approached in different protocols, namely,
FCC and ZFCW. The fits to the data were carried out in
a similar manner to that as discussed above to extract the
fraction of FM component. Thus, the obtained FM frac-
tion from this analysis is plotted in figure 7 as a function
of temperature. For ZFCW in the presence of 4 Tesla,
the FM fraction increases to 17% on warming from 5 K
to 30 K. With further increase in temperature, the FM
fraction starts decreasing above 65 K, therefore, show-
ing a reentrant transition. It shows that FM state is the
equilibrium state at 5K and 4 Tesla consistent with bulk
magnetic measurement. During FCC in the presence of
4 Tesla, it shows AFM to FM transition with sharp in-
crease in FM fraction around 65 K. The FM fraction at
65 K during FCC is found to be identical to that ob-
served at 75 K during ZFCW curve, thereby giving a
hysteresis width of about 10 K of the first order AFM-
FM transition. Comparatively, smaller hysteresis width
7FIG. 7: (color online) Variation of arrested ferromagnetic
(FM) fraction as a function of temperature obtained in FCC
and ZFCW protocols. The dotted line is a guide to eye.
could be associated with much longer measurement time
( 70 hours) for Mo¨ssbauer measurements as compared to
magnetization measurements which are performed at the
rate of 1.5 K/min.
CONCLUSIONS
In conclusion, low temperature high magnetic field
(LTHM) 57Fe Mo¨ssbauer measurements were carried
out on inter-metallic Hf0.77Ta0.23Fe2 compound to
demonstrate the phenomena of kinetic arrest and de-
vitrification, which are recently reported in this com-
pound using bulk magnetization measurements. It is also
observed that, in the presence of a ferromagnetic compo-
nent, the antiferromagnetic spins cant with respect to the
applied magnetic field and hence, contribute to the total
bulk magnetization in this compound.
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